A further insight into the mechanism of action of anthracycline antibiotics.
The uptake of Adriamycin (ADM) by eucaryotic and procaryotic cells and the interaction of the antibiotic with structurally organized DNA were investigated. The aim of this work was to understand why ADM is endowed with very low antibiotic activity in spite of being highly cytotoxic for mammalian cells, and to get a further insight into the mechanism of action of this compound. Spectrophotometric, fluorometric, chiroptical, and electron microscopic techniques were used. The drug was shown to concentrate in mammalian cells but failed to do so in bacteria and penetrated rather poorly in Candida albicans. The chromatin binding affinity of ADM appeared to be substantially reduced with respect to the affinity for free DNA. Complex stereochemistry was also influenced by the presence of nucleosomal arrangements in the polynucleotide. In addition, evidence was obtained that the antibiotic tended to accumulate at specific (linker) chromatin regions and to cause extensive compaction of organized DNA. The observed phenomena may play a relevant role in the mode of drug action in eucaryotic cells and help to explain the lack of antibacterial activity by ADM in spite of the apparent attainment of great enough intracellular levels to affect DNA template function.